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Trace carbon monoxide and hydrogen 
conversion prior to cryogenic 
distillation of air 
Kumar , R . ; Deng , S . 

Chemical Engineering Department, New Mexico State 
University, Las Cruces, NM, 88003-8001, USA 
Adsorption (2006), 12(5-6), 361-373 
CODEN: ADSOFO; ISSN: 0929-5607 
Springer 
Journal 
English 

Liquid Nitrogen is required in the semiconductor industry. This is 
generally produced by cryogenic distillation of air. However, trace levels of 
Carbon Monoxide and Hydrogen need to be 

removed from Nitrogen prior to its use in the semiconductor 
industry. This may be accomplished by catalytic conversion of trace 
Carbon Monoxide and Hydrogen to Carbon dioxide and Water, resp. These 
impurities (Carbon dioxide and Water) are then removed by adsorption from 
air. The latest technol . is to incorporate the catalytic conversion into 
adsorption based thermal swing pre-purif ication units, which are already used 
to remove Water and Carbon dioxide from air prior to its cryogenic distillation 
Our expts . show that even though Hydrogen is converted to Water by a 
catalytic reaction, presence of Carbon dioxide in this stream 
significantly lowers the performance of the catalyst by as much as 
five -fold. Also, Hydrogen removal by the novel metal Pd catalyst does not 
follow a typical catalyst behavior but an adsorption breakthrough type 



AUTHOR (S) : 
CORPORATE SOURCE 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



behavior, i.e. for a constant inlet concentration the outlet concentration of 
Hydrogen 

breaks through at some time and then increases with time. On the other 
hand, Carbon monoxide conversion on a Hopcalite type catalyst follows 
typical catalyst behavior, i.e. for a constant inlet concentration the outlet 
concentration of Carbon monoxide is constant and does not change with time. 
Exptl. 

data demonstrating these effects followed by a theor. explanation are 
presented. 

REFERENCE COUNT: 2 0 THERE ARE 2 0 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB In ah apparatus for gas separation by cryogenic distillation, the sep. gases 
are removed 

in sep. steps. Thus, oxygen and/or nitrogen and/or 
hydrogen and/or methane and/or carbon monoxide 

are separated out in appropriate columns . The turbines used in the 
process may have gas bearings, roller bearings, or magnetic bearings. 
REFERENCE COUNT: 8 THERE ARE 8 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

CAPLUS COPYRIGHT 2 007 ACS on STN 
2004:120531 CAPLUS 
140 :130539 

Process and installation for production of 
carbon monoxide by cryogenic 
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AB Carbon monoxide is separated from a gas mixture, e.g., 
syngas, by cryogenic distn. in a two- stage process. 
First, the mixture of carbon monoxide, hydrogen 

and nitrogen is cooled and partially condensed to produce a gas 
enriched in hydrogen and a liquid enriched in carbon 
monoxide. The liquid enriched in carbon monoxide is then passed 
through a stripping column to produce liquid carbon monoxide low in hydrogen 
and gaseous carbon monoxide enriched in hydrogen. The low- 
hydrogen carbon monoxide is fractionated, a 
methane-rich stream is recovered first, a carbon 
monoxide-rich stream second, and nitrogen, possibly 
containing hydrogen is recovered from the head gases. 
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2001 : 881012 CAPLUS 

136:249567 

Insulation system 

Anon. 

UK 

Research Disclosure (2001), 451 (Nov.), P1873 (No. 
451060) 

CODEN: RSDSBB; ISSN: 0374-4353 
Kenneth Mason Publications Ltd. 
Journal; Patent 
English 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



RD 451060 



20011110 



PRIORITY APPLN. INFO.: RD 2001-451060 20011110 

AB An insulation techniques that are suitable for any kind of 

cryogenic distn. system (e.g., air separation, separation of 

carbon monoxide -hydrogen -nitrogen 

(methane)) mixts. are described. Columns, turbines, heat 

exchangers, conduits, and other elements that are operating at cryogenic 

temps, are placed in a single wall closed cold box with inside wall 

covered with insulating material. The thermal insulator is sprayed on the 

surface in one or several layers. The space between the cold box and 

insulating layer can be evacuated or can contain air. If the space 

between the cold box contains air, the elements in the cold box operating 

at high temperature must be cladded to prevent heat transfer by radiation and 

convection in the absence of insulating material around the elements in 

the cold box. If the cold box is eliminated completely or partially, the 

insulation is applied directly onto the outer column walls and heat 

exchanger, storage tanks, and conduits are insulated by spraying by using 

spray gun. Elements with moving parts (e.g., turbines, valves, 

or pumps ) can be enclosed individually or enclosed together in common 

housing and the insulation can.be applied on the housing walls. The heat 

exchanger can be insulated by applying the insulating material directly by 

reducing the size of the cold box. The maintenance of the cryogenic separation 

unit by making hole in the insulating material to gain access to the 

component to be repaired. After finishing the repair work more insulation 

can be applied to block the hole. The insulating material is described in 

EP-A-1124088 . 
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1997 : 410587 CAPLUS 
127:36664 

Recovery of carbon monoxide from 

nitrogen-contaminated gas mixture containing 

hydrogen, carbon monoxide, 

and methane 

Fabian, Rainer 

Linde Ag, Germany 

Ger. Of fen. , 11 pp. 

CODEN: GWXXBX 

Patent 

German 
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DATE 
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DE 19541339 
PRIORITY APPLN. INFO. 



APPLICATION NO. 



DATE 



Al 19970507 DE 1995-19541339 19951106 
B4 20060810 

DE 1995-19541339 19951106 
AB The procedure involves (1) cooling and partial condensation of a H2-CO-CH4 

withdrawal of 1st H2-rich gaseous fraction, (3) 
condensate to a H2 -stripping column, (4) separation 
of a 2nd H2-rich fraction and a CO-rich fraction containing CH4 and N2 , (5) 
separation of the latter fraction in a 1st rectification column to obtain a 
N2-rich fraction and CO-rich fraction containing CH4, (6) charging of the 
latter fraction into a 2nd rectification column to obtain a high-purity CO 
fraction and a CH4 -containing fraction. 



The procedure involves (1) 
mixture containing N2, (2) 
charging of a H2-CO-CH4-N2 
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FR 


1994-4219 


A 19940411 



AB In this process, in which the CO is separated from the other constituents by 
distillation under intermediate pressure in a 1st column in which the CH4 is 
removed as bottom product, and by distillation in a 2nd column to recover the 
CO, liquid is expanded to cool the the head of one of the 2 columns, and 
liquid is withdrawn from an intermediate location in the column as reflux in 
the other column. The head of one of the columns is connected to an 
intermediate stage of the other column. This method lowers energy 
consumption, and the apparatus is discussed with schematic flow diagrams. 
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Manufacture of carbon monoxide and/or argon 

Bauer, Heinz 

Linde A. -G. , Germany 

Ger . Of fen. , 5 pp . 
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Patent 

German 
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In the title process, in which a feed gas consisting of H, N, CO, and 
impurities, e.g., Ar, and, optionally, CH4 , is scrubbed with N(l) at 
superatm. pressure and lower than ambient temps, to give a liquid scrubber 
effluent consisting of N, CO, the impurities, and some H and then separated 
into >1 product streams in >1 cryogenic distillation stages, the 
overhead stream from the 1st distillation stage is partially condensed in a 
condenser cooled with N(l) . The bottom stream from this 1st stage is 
partially evaporated by heat exchange with condensing N, resulting in a 
CO(l)-rich product stream and a Ar (1) -containing bottom stream. This process 
permits the recovery of CO and/or Ar from the effluent from scrubbing of 
crude NH3 synthesis gas. 
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